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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an OFDM signal 
communication system used, in broadband mobile 
communication or the like that achieves stable 
operation under severe frequency selective fading 
environments and provides high quality. 
SOLUTION: The OFDM signal communication system 
which is provided with an OFDM signal transmitting 
device and an OFDM signal receiving device, transmits 
OFDM signals over the same radio frequency from N 
transmitting antennas 5, has an NxN inverse matrix 
computer 1 3 for computing an N X N inverse matrix, 
constituted by propagation coefficients for respective 
propagation paths between each of the N transmitting 
antennas 5 and N receiving antennas 8, and a 
subcarrier demodulator 14, which separates the signals 
of the respective propagation paths, based on the 
obtained inverse matrix. 
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[,Wi2 h] mvHmmry-rrikinso f 
d mmmmt , m.mm<omjyTi-^^ 
0 f Dummmtm^ miho f DMfg^i 

WtO#4 left LT7- y IKIIW N flCD A 

17-yx^xgt, 

tsic]ai7-y x$gi¥a!b^ta*snso f dm«» 

Mf2Nffl©3lfS7yr7©^ti ; fn'&^LTS{l$tifc 
k> 

f ufBK37- y x^xg©tti775&> B , SfSL/c N <i© 

Mt^-©fi«smuia*-9-7^^ y 7«ie^tB 

[USA 2 6 ] HjRIM 2 0 X«i*« 2 3 ©0 F DM 
m&Mi/ZTUOs^T, tulBO FDMfS^ffSH 
fcli, kfe 100Hffi6Sffl7y^*Jlfc» 
it, MIBO F DMf^Mlt», ^ft< fcfe 1 O© 
fpfi§{Sffl7yrt%sg}cl2tffcc: t^ttt^O F 

CII*IB2 7] «©N<B©fg 1 a©7>x7*#i& 

0 f d ummmm t . mm n «©^ 2 e©7 y r 

irltfStSQ F DM^SffiSili:*^, 11120 F DM 

immmmm-mmmm 0 f dm©^-%msi 
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N{@©fg 1 fi©7>T^^2Hif 5 0 F DMljlyfciX; 
£©/<Wn«y Hg#«8£*S/Wny HiC-^.-M 
5§7-yxa?^ai:, 

Mi3Mai7-u xaa^a*»6w*«ti5fi#*aai io 
2 fi©7 yr +mm Ltmmmmvmim 

f6m<0&4 left LX 7- V itjMSttttNliDl 
$7-yxSH#©^ 

e ^ f wicffljw s n flosai^a t , 20 

SufBNfl©^ffiHama^8»tfNffl©g<iJBBS 

<o m mmmmj 7 ?m t mif% tt&ic 

mzo f vummmmfrmmhmm 1 ia©7 
yr+xmzftkwmmiwuxiv hmmn 30 

WE*»7-y x^^S©WAt5S<Hi^6, tt 
£»2a©7>rt*^LT2Hi?nfcN«©/WP-y 

S-^T, MieOFDM«^^t*^lfg'$4afcN 40 
«©/W a 7 >^^©fi«Stff4IB*^7+^ 'J 7Sfc 

©fg 1 fl©7 y f tSO'N fl©$ 2 f!©7>r t©&4 

©s§&£fctfjc*fj£;-f 3 n x n #s©g*©fg!$iM 

Mie'r-^g^g©S)tb/c#0 F DUS/y$A><0& 
y-7*v 'J 7fc*f UT, ffliEiMfrlM^K©;^! 

mzmm^y&immfitmmcftLTW 
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mmmmcmtz mvmmmmmmt, 

Bu£Nffl©3S 1 »©7y7tfco^TlfStS{8t^ 

DMA sssaflwj*^ «y t zmmc c t 

0 F DMftf-fzjjMv'Xri.c 

[»*®2 8] »©N<I©35 1 fi©7>ry-^t? 
OFDMlH^lfiSSiU 5tS©Nffl©l|2|I©7>r 
t£#&0 F DMff^fiSSfc^ll^.^ MffiO F DM 

mmmm-ommmmo ?vmmm& 
N«©i? i m.<»7y7~rfrmm%>o f dkhitos 

1 e©7>rt©*ft*nfcmbfcKJn©Na 

7 f fi^fc^tTjMB5i7- y xmmt mo>m 
mt. 

Mien 2 e©7 >r t i$m Lrmmmmomm 

wi ©&4fc:*f LT7-y x%mm%mtm<D@, 
M7~vxmmt, 

7 F?iJt^-r^N«©S»Si:, 

iuieNfli©Mfifflja«^«¥SRtfNfB©gfifflia^ 

ISI2Nffl©^2fi©7>rtto^TjMffikg#t^ 

y if x. sas^s;^ 7 k ^sttfc c t mm 
[i : *«2 9] i$c©Nffi©ig i e©7yrt*^«y 

OFDMffi^fSSflk, «S©Nfi©S2fi©7yr 
t*^trOFDMM#SM«Bfc*H*^ MIBOFDM 

fi^fisa^^-©«/s»t©o f Dumzmz 
Nfls©^ i fi©7yry-^?.^rr5o f dmi,:?'/^ 

mo FVMmmmwfrzm&iEmm^ 1 e©7 
k^ 
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u x^mmt mm®®?- y x$m&mt, 

fdig 2 fi©7 > rt%/r LTjIff 2tirc Nffl©/U n 7 

^#©*tt*ft£»tH*5©fc&Eft*'i' s ^ 

S^T, ttGO F DMff9%fittBfr&&fi$nfcN 
flO/Wa y M8^©fi#iRtWI£^7* J r U 7&fc 

IStHr-^^?-l©«Lfc#0 F DM'7y#;l/©6 

wmm^'fs *> MK^ftWr + y * t , Huietui 
KisffiijS!7- y xsa^aow^tst ^©HiRfR* 

ffl£Nfl©j8MfflMi^^*#gUfctfNfl©gfflffljaS 20 

KlfBNflo® l fi©77rtto^T^i:gfii:^ 

[fffl©l¥»§ffl] 
[0 0 0 1] 

mcts^rm^nrnzmmmm (of dm : 

Orthogonal Frequency Division Multiplexing) {g^HS 30 
7 7 V TWfFfcfc^T, »©jMM77rt £}g 

s 1 1 1, t , Mm^mm • »a©£#£j$&fT 

a 0 F DM^figS'XTAfcBlf •&„ 
[000 2] 

mm^mmmmommtbzihz tmc 40 

[0 0 0 3] 16nfeHiHRflf*feffl^T*S« • m 

tiT^So 1ffl»©2l^77r^fcStS©SM 
7>ry-^ffl^T, M I MO (Multiple Input Multipl 

e output) 3-*zfr%m8.u i«fm m-vm 

£HSo 50 
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[0 0 0 4] ltfl|T*Nffl©5M7Vrt«rfflV\ m 
IJTMflS (M^N) ©§fl7>T7£ffll/^*f&fc« 
£ft£M I MO Wy-7x-7y^f--¥*;WC&t^T 
tt, '7+77©SlEWi^S"P^?.n5o 

[ftl] 



C = l09 2 



d6t ( I+ N H ' H *) 



(1) 



d<lT\ HttMxN©VHJ*XT?ifc!K *©£* 
( i , j ) It i #§©jM77rt£ j #@©Sfl7> 
r*fc©H©fi»M»7a&5o £fc* I{4MXN©H* 
ffiffM, p(4¥^S N R7fc3„ Sfe, d e t (id e t 
ermination, M = N© 

[»2] 



C = 



1092 



(2) 



fcfeS, MlM0f-v*;VT«, §Ili¥-ft*;K?) 
N^(C&5 0 <l©J;5l«:> M 1 M0f-V*/Wc:fc^T9 

^;KcfeW-§«©Klgff^S©*^j^H 1 2fc* 
to CtlttN«©2S«77rtl 1 0-1 — 1 1 0-N 
fcNfl©S*177Tt 111-1-111 -NfcfflWc 

^a*ftftfrdas5^w©«i««i»*oT^ satin? 
t±x aimis «tij?#sg 1 oi-i-ioi -nic*^t 

Wr9fc**U ^'J-/U02-l~l 0 2-NT^ 
y^y-7£tU Nffl©£3iggl 0 3- 1-1 0 3-N 

[0 0 0 5] -73, S^«kU4N«©f**+7'fev 1 
14-1-1 1 4 -N t Nffl©^ffctg 115-1-11 
5-Nfc#ES£ftTVSo §®7>rtl 11-1© 
g©fc#l4, tfSfcSl 1 5 - 1 -eSSfcStifeft, r 

4y*v->u 1 6-i7-r^y^y-7$n, 
118-1 tA^snSo ®^§§ lis-i m 
gg i o i - 1 xnm{t^mhkmmihm a 
[0006] w%Wii 1 8-i©atf7fcr-i'y*y-^ 
l l 6-l©ffl/jfc©S^*i:*cfcfe:j:0, «^ 

*<»fflsn«. c©T#f^ti> -f^y^i i7- 

1 fcATJ^tl, ^©ftiTjB^ffctg 115-1 tS«fl^ 
fcLT7-f-F^y^£ft5„ ^tffil 1 5-1 
©ffiTJKWU 4y^)-r\\ l 7 - 1 ©{HTJT^ST 

Ma^i^ii'ti, s*7Vy*y-*i 16- nc 

[0 0 0 7] cci?©«»>jSU«HfcJ:0, 1 
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8 - 1 ©to&oflwraawifr&fts. 9myf-f 1 1 

l-lT?tt, iMfr>f 1 1 10-1-1 1 0-N*»6 
^^•fev 114-1 fcfcl/^ Nffl©2SfHi*§tf? v * 

xs&zntcmTyTt 111-1 
fmm 118-1 onj^ja<ai/§i*»n*. 
[0008] dmcio, muryTt i i o-i-eal 
li^nfdi^i. mryTi-i i l-i-esmsnfe 
w^rti 10-2-no- 
n © (n - i ) m'mmtf-gn&z nrctmtr^ 0 io 

CCffB, *Ot«tail 1 5-2fcA£Sft5. 

as 1 1 5 - 2 m ^ffcgg 115-1 ©^-e©*Kit 
mwtc. ^fbffii 1 5-2t'ietim r^^'j 

-Ml 1 6-2"er^>^U-^tl, 1 8- 

[0009] t«il 1 8-2T»tt, ft*§ffil 0 1-2 

■eo«F#fkfciw;tfc**wwi*o «*bii 1 8- 

ZOmtf^yifV-^l 1 6-2©lltfjfc©M#* 

tt, -fy^'J-zU 1 7-2fc*Jj£tl, *©{H#tt£ 20 
fbffil 1 5-2Mf]W1if6£LT7^--F/W^2ft 

s. tosi 1 5-2©tts*fc»u w>^y- 
mi 1 1 -2mt}?&zmmt>mLi\frh, m 

T^yZV-rtl 1 6-2{cA^^tl§o 
[ooio] Cc^SOigLMfciO, ffi^fSi i 
8 - 2 ©m*©issfitfK»&n« 0 f y^y i 

1 4-2fcfc©c\ fi^ggl 1 8-l*»6OA**0, 
ft^Sl 1 8-2©Htfj£ML?Ko CtllCfcO, $6 
fc, ii^7>rtl 1 0-2T?m£nfcE#tfl!fe£3 
ft, jM7>rt 1 1 0-3-1 1 0-N© (N-l) 30 

[0011] z<omiz. xomu&i 1 

?n«o co^ctr, =Fi£*-*>fe5i 1 4-eiB 

*, a^ssi i sr^bfcWi^m-^n, 

*vy*7l 1 4 - (N-l) ©ttft(tiRRtt£&ffi7 

y^ti i o-mommtit*). mmi 1 5-n 

■p^fkStl, f-f^'J-'U 1 6-N, a^si 1 8 

2, 111-3, 1 1 1 — MCOVTfT^o 
[0 0 1 2] 1 18-1-1 18 Nfr£>©«^ 40 

m/ummmi i sfcjg&n, ^U7^©«r-#fc 

t«£ft§<, Cftttx "f&fc>^ iSMTyrt 1 1 0- 

i tsiS7>rti ii — j t(ormmmcmf%£ 
mmmzmmc * *)*ts u cnz^ticm^ y 

[0 0 13] LfctfoT, t§ft»D»fti:Lm NX 
N©HB©^ft*ff9fcfct)Ks *«)«»*feilfc (N 
-1) x N©^^^ >fe;I/*fr5i!®t>t&5<, 

[0 0 14] 50 
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[»«w 5 ttsii] h 1 2 © £ o tmm 
yyytm&u %mmKMtbT i mM-zmmc7 

[0 0 15] LfrU ?M*©7x-v ! >'^Sl(i:*5^T 
(4, SiJ*-rSl@«©Mfifi> ©fc«>3}IS7P7^ 
"-;Mitll*TNfct>, £©,fc?&t^T©S$fc:ftLTt 
a*^ft§§©HS»SfeTKilT^§o o©fcfe, MI 

m o f-t m ^msfs&mii, sti«©<fc o & 

©, lU^v;bf-;U7x-^y^£C§M I MO^ 
[0 0 16] Sfc, 01 2©£5&«©MIM0f-+ 

^Mcmz^fB^wete, i 8-i©W7j 

fcttU 7x-i>~>'^fHW-e©^l?g7x-> ? >^t 

tick*) y*.i\>*fr*) c £: fc& 3 a £ ©la > 
• ffiffi©ll«aK^k:"OV^Bft*£ 

[0 0 17] L^t, #ftS-ettS!fi©S^JSlfi • ffiffl 
©^SS^ttfc-O^T©^ft:^Wl:^3/ii6, 

*Rlt*i:^ ^ii«*£fett3^-F7x7ffiM©liA- 
[0 0 18] *Hffi(4, ±a©*«fc*», 

[0 0 19] 

[0020] tat>%. mm i {«©nis©s«7 

f87yrt^t?0FDM®^#«fc*ii^, MfH 

o f vMmmmwm-mmmmo f dm« 

^i«SNffl©Mi7>rt *»62S®t50 F DM#*t 
^5M^XrAT*feoT, gul2Nffl©)ifi7yrt©^tl 

€n t Me n n©§fi7 > r t ©^n^n t ©fia©^- 
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T\ 112 NflS©}!{87 >r t (D^n? ti k MI2 N fflOS 
^7>r*©*ft*ftk©IIB©W§fi5j®S8©E#* 

So 

[0 0 2 1] IS>M2tiSSNil©Klf87yrtt, S 
StU e^y*^*^ 5^^fc*^T»ff-rS0FDM 10 

msmxmmryTi-idm^mo f dms«> 

&l&^»&tfl#0 F DMSElRBtejWSLTSBl]©/* 
^n>y hfi#&$8£*5#8fttfK&0 F DM«§tc 

s^a*#rs'>&< fcfe i ^©o f DMft^fiSB 

HBO F D MfPjjlftSttfcfiS 0 F DUmm 
mo F DMM'^figHfcfM ttftg&IS© 

^xicmmmmmzmtzmm^t, & 20 

HO F DM^88#fc»J&UT8ttl3n5/VPy MB 

7^oTfL«c^j-/-i--v y ritim ttotmsmm<o 
mtv. mmo f vumomi** y 7©sn 

tt> 1 OOO F DM{I^§4Il£fi^ ±120 F DMffi 

^i^-f sigfs%«^ ±i2o f Buimmmm 

7 M8^£^{87yrt7«Wca&©^ 5 y^fl! 

mttmic & <o *«sft3 c t m tt% 0 40 

[00 2 2] IS>M 3 t± If >M 2 §28© 0 F D Ml^- 
i/yfciWJ 5 ytim-J^xWitttZ 0 F DM^lig 

mmwmmm^xwm\m^m&mmk& 

mmxSmo F DMgl^fc:ft^LTK3ll©/WP'y 
£#f5„ 50 
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[0 0 2 3] m&g 4 » % If *S 2 IBS© 0 F D MfB^ 
F DM*||»fffcJ(*lSl/T2Sffi*tl«/Vf HB#* 

mnryTtxmnt^rcib<D^4 5 ymmcmt 

»fW5ffii7- 'J x^$g§Rtf&{87 > r ± k S€7 
Sfl«ik{ffl«n©/Wn>y MB^»I • W8VJE 

mitLxmmmmu m?** y 7fcff*fr*y 
t y , mmo f d ma^oR*?** y 7©gin • ffi 

[0 0 2 4] ,ift;Ri£:.>!± 2 f2«© 0 F DMf8^ 

t3®M^2*©l{B7yr±^ gfiTy-fy- 

*«effl-T5o IliBli, §f*S5f2«©OFDM<8^ 

7 >r y-»tc tu p -©*e»H«ft*Mseffl s*u 

>f 5 y^cffi^VTiSfttS 0 F D MIS 

&tf^7>T*fc$RSn&0 F DM£MS8©ffi;fr* 
gSgPRtfl&O F DlfldBlfc#ifiL'TBJnO/WDy 

[002 5] IIJRS 7 5 12«©0 F D M{8^ 

im-y7,7-h\as^xm^fi&mxh^x, 
ryri-mcimzft, Mmmnmm^xmm 

f vMmmwmLxmmftZ'Uuv tmz 
mnryTi-xmt%rc&)<D2-{ 5 ymm^m^ 
mm 5isa7- y xg^&^f87 >rf- 1 §{87 

yrt©£T©ffl*£fc>€fc'O^T, /Wn-; F{3^-© 

SftLTfei#a*»JAgt, #+i7+-¥ y rtffsffw 

a387-Uxffl«»Offi*fcS«S^O F DMfg 
oTttt©+»-7*-y 'J 7t«5fe©kMi3ifTW©»* 

k y , ^jgrso f d MiB^©i-y-7^^ y 7©gii • ffi 

[0 0 2 6] i|«IS8(±, lSNffl©}Mf87yxy-k, 
t»N<S©SfI7>ry-^A,^*S'>XrAt$o 
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mmmmwsmo wummcm^xm 
vimm^t^mmm^o f dm^i 

pMrnm^mmmmmii^o f dm»§ 

?4y$V-rt%%t% , P%< t$> l-D©OFDMff^- 

mmmt.s mo f DMit^fSHfc^so f dm 10 
m^mt, mo f DMm#si€«Sfc#^ja» 

WSM^tiO F DM^l§§ttKM)SLT}IttJSftS>V 

n-y KM^-©Sfi«tffiffi*»©/Ua'y MIPtlB 
<§ • {fifflflFilft LTei««£t, &^7** 'J 

$fi?>J©*£ £ t> , F DMfS^OlSlW* >J 

7©jgifi • m&iwiirzy?** y 7«a# 

y 7'imm<D®mitits%At] t y 
t a*©»ft & fr ? rv > * y t mmm *> iter 
§*«^tsis f 3 fnEa^&fct-r^* < £ 1 1 00 30 

0 F DMfi^SfMfc, ±£0 F DMfiPtgflgSt 

3JB»58S88^ ±£0FDM»§SfiSi»:*4&0 
F DMWg«}cMiSLT^ffi?nS/^n-y b{gf}£ 

[002 7] 9 14, fli*g 8 fg«©0 F D MQV 

i/v$n/94 5 y ificm^xmm so f dm mi 40 
»g&tf g&o f d ummztt&Lxm<D'U u 7 

#8&RtfS9HlE«©ffl#£0 F DMiEiKt+Wi- 
y 7<Dtt*£fc-£K:* o X'fyf 11 ) -7£ft5 

[0028] M*fi 1 0 {4, H$$ 8 S«<D0 F D Mfi 50 
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mm^7.7h\z^xm^mm.xh^x, m 
myr+m-zmztu mmmm&m^xmn 

o f DummKMmLxmmn^uny vm 

*£f67yTtX*%m%tdsb<D$J 5 y>?mic%-3 

zmfttzm?- y xmmaxfmr >ft tm 

7yf-i-<D±X<Dm.fr'&t>#\z-o^X, h\E% 

omsmti&mwm'Uziy vmmm • mx 
mitbxmmmmu m?** v 7m%fi 
mizmmmmYMLxmtmmmmm. 
m&y-vzgmomitzz&m f Dumx 
foxG&w?** y 7\t\%%^tntmm\om 

%£Q, *3S^0FDMfl^©K-9-7^U7©fiB- 

ffiffi£m#-r s^?** y 7aa^sRtf ^7*+ y 7 
y* y w*fc±ERDiri0&*i*fl»**K 
[0029] 3$$$ 1 1 &s 'mmmmo f dm# 

E§£jM:>7t hKSs^X, %sM7yf-* £ LTSi/Hcit 
S1-§<lM»^20©l^7>'rtt, §H7>7 
* k l/TS^fciBW*«»*ffl^* 2 o©gff 7^7 

t^ffltSo it*si 2(4, i>Mi hbsoofd 

MfS^fciMv'XrAtfe^Tffl^S^flSHffeoT, 

*ft, 5 y7fcS^^T®f^S0 F DM 

t"«Rt>^«7yr7fc®i«$tllO F DM^HS© 

SR3a*SRtfs#o f DMS»»fcmbTiaai©/< 

•Ya-y h^*58^t5#SRtf!6*0 F DM3MK 
jg^Sm€fIfSfI^kS/Wn -y Y@%t*m<tt 

t\]Em^msmmm,mmo f DMtig§k-9- 
7* + y 7o>Mfr£t>&ic &oxyy$v -fm z i 4 
yW-?Vk.m%o 

[0030] mm 1 3 a, 1 1 ie*oo f dm 
s^7>TtstSftt*n, mmmmm^xm 

no f vMmmtettfohxmmtiZ'Uvv b& 
mt&^yT+xmtzrtitxDf^ 5 v^«#tn 
ftfrrs ««7 - y x^«g§&t>wi7 yf 1 1 s 

M7y7tO^T©ffi*^t)*{co^T, /Way US 
Rtf *»7- y x^glggOffitJ fc § &§£f 0 F D MM?} 

•efcoTffittou-?** y 7(c^5t>© t ifgiiT^J® 

I1%k')> #MS0FDM{3^M-9-7*-vy7©Slte 
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[0031] i«n 4»4, mmmisryy-i- 

oT, #58117 ^tftlcatlSft, n-©IMMIttft 
F DM^lSRt>W37>r7fc@f!£ftIiO F DMgE 

RXfmO FDMIg»C^LTKSl©/Wny h-M 

nitwit ii/u n >y vrntzmittz^mm 

^*Wt«^&< 1 ^©O F DMji^lMfflSSt, 
±120 F D Mf§§ ilflialMS 0 F D M^Hgg©£T 20 

t&i©o f DM^yt^^-r 5 y>fmmtz>m% 

t, ±120 F DM«^ffSSt«5JS«g^gg©^ 
OFDMSUffiSKWJSl/TSSWSnS/Wa'y Ffl^ 

mmmm7-vxmmmmM7y7-i-tm 

7yT±(D±X<Dm.^t>mc-o^X, ;Wo-yhif 30 

EafcLTet«&*H£u &^7+^ y rt«stf 
t«7-y xsafs8g©ni*fe5*s<io f dm##t? 

fcorffit©^^ y 7ic^5t,©fcluf21ff^©« 
^tDs &lf|0FDMft^-©I+W^y7©fii|i- 

fflfflsw^-r 5-9-^*+ y 7®mmxfyy* j r y 7 
IS WS©filtH^^A^ kwy* y -/<;£$©» 
3 rv>^ y -mxsmmmmm'mtz 
mmmmmmmo f dm^©^©*?** 40 
y 7t#5^7+^ y 7«i?a©ffi*©s# n a pS*iJ 

&Litm*%tot&i&GkW7** y rtsaw** 

•v y 7«itti^%ias-r§x{i^7+^ y 7«satfj© 

ft< fcfe 1 o©0 RDMfll#5MB»fc, ±120 F DM 

m^s©SHt«5n«i!aajis©^Tfc«i©^a5% 

fi<Ht*#*&*Sl»5S18fc* ±120 F DMfl^ffl 
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•Yd 7 hfli#ftafli7>^tTfSflrr*?fc»©^^5> 

[0 0 3 2] If >M 1 5 li, mm 1 4|E«©0 F DM 

m7 y^tmcwm n, ii-©»»g7»^ffl * 

tu i/y$fl/#<i 5 y?fc*3^T»fW* 0 F DMg 

immmt7yTi-\mmmo f dm^i^es 
»««sRtf mm m mm#\m Lit® 

0 F DM«gfcM)SLTSKn©/Un y Ym%m 

tzmRm&o f d ummmmnmmm 
km l xm 0 itie^{ c^ff 9 ^ y tnEffiraffifttfaR y 

tTiEJB©W**0 F DM«gt+17^ y 7©ffl*^ 

t)^tckoT^y^y-7^Ta^y^y-/«-r 

[0 0 3 3] M>mi 614, H*S1 4f2i©0FDM 

S<i7>Tt«fcS«*tU Bfil&fijaiffcR&ffl^Tfc 
«H^©S€M^*«PtaLfcHifttS£Hj8£a^ 

no f DM«wwwc^tTaiffi*n*'Way us 

^^I)#t§lSl7- 'J x^§gRtfMII7 >r 7 i:S 
^7>r^©^T©fi*^t>*fco^T, rUavblt 

xmit Lxmmmm t, ^7>^ y 7(c^§ 

Rtf ©17- 'J Xg$g§©ffl7^S&gffi0 F D Mffl-^- 
•?$oTft«©-9-7*^ y 7ic^5fe©f:WHltf5'i© 
l^ty, §jMf|0FDMff^©M^7^^y7©ISi|g 

• mmm^7^ y 7«i¥«tft7*^ y 
7«i#a©«iffi7 L j^A^ £ t>r > ^ y ~^m<om 
mmr-iy* y -/^Rtf±EKomE«Ft*a^-r 

5HyfIIE«^ggRtf^fiO F DM#5i-©ffi«©-y-7* 

t y 7fc««^*ir y 7Sia^@©ffi*©sfia p p®^ 

SJ^7§ ? SRtf^Mil t fe^T^f81t«f8^^BM?iJ 

^ y T^mmzimtzwtVT'** v rwunt 
©5^gMw^©*£^££W£t§MfMrf 

So 

[0 0 3 4] 1 7 tt, 1 4 B«©0 F DM 

imBM^XT-^cmx, ms7>rt ttxnwz 

T+t LTS^tBS7§«^ffl^S 2 0©SM7y 
rtfcffiffltS. 8tt. 11*11 7|21©0F 

DMm-iKMyzThic&^xm^mwmx&'i 
x, smryTtwciffiiitu m-<ommmtf 
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d ummjktfmT yT+ic&mm o f dmsm 
mmictt l xm o inE^ftsf? ^isd fnEft*§&& 

[0 0 3 5] 11*^1 9 8u 3?$£l 7fBfi©0FDM 

no f DMaawBMSfc»Bu , raab?ti5^'f n v mi 

■3£inW3ial7- 'J x^gRtf'Sff 7 >r-t fcS 20 
M7yT±<D£X<DW}-&t>#K-O^T^ 
^©g#»M^{itffl«U©^n y ■ WS 

xmitLxmmmfeu y rmz 
nmcmmmmmLxmmmmmm$s. 
mm7~v^mmmtc%mm f uum 
x&ixmm?** v Tiz^^mtmmnm 
mzfo, &mto f d MimtDmy-f^v u 7 ©fig 
• ffi*B*w*-r 5*7++ y 7ii^i3Rwy*+ y 
ra»f ©oaam^*x* tu^'j ->«©$ 

ftfcfT 5 r^y* 'J -^fcRtf ±3EH *) flOT^fi^f 30 
-T5^D8TiES^SgRtfiai«0 F DMfi^©{£«©-y7 
'J 7K«5-9-/++ 'J 7«?S©ffi7 t J©§ffip J pft 

5<j««Lfc^*sw-rsii^fctt^^ir y 7aiw 
7** y 7fii^j£*nirf 33yw7^ y r«pffi 

coo3 6] »*^2 oh\ mkornvrnmryrt 
%%tsOF Dummmmt, WLvm^mry 40 

T^#t?OFDMM^S«*B^»^> MI20FD 

ummmmmn-<ommmo f dma#*m 

§BNffl©Mf 77rtfr££#hr 30 F DMfi#£2&S> 
XrAT'feoT, MIBOFDMff^IgiSfcti, MfB 
N ffl©2HI7 >r t ©^n^ftfcfcttS L fcK»]©Naa 

0/ w a^h ft / u uyh mm m 
t, A**n5N»ttoase7 , -*o*n j Fh*0FD 

FDMm€a#«H*^aSlB*nSi5!ff5iJ©ffi«*SM 
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&0 F DMS^/l/©^?^ 'J 7KMLX, MIBjM 

•v >-fe;i^ai:, mibme-t?^ y&wmmt 
sa^a t ^ mis n jH©Kaa!7- y xg&f-ao^T 

t^a©0 F DM->y;f;jl/W5>^5>'y*l' 

*^ 5 yfrnmit, wsMmti- y xssi^a© 
ffi*t*«*o«ii«t»«^»»Kfflirr* mom 

m^xicmmmmmmzzmmmm 

&mt%mfZ 1 1 MfBO F DM£*§££8Hfc 
fct. KfSNfl©S^7 7r t^Sft L£f&fJUS«©3 

mmmm^m t ^ jasat samt 5 n {i©m^ 

SM«f-St iufEN ffl©gflfiM$^$¥-S©£ 

xKmmmm^mz-zmmmmm 

©§f<«^©M t ^ b r 7 - y xg«g^ffit n ffl 
©SS7- y xesi^s , mm7- y x^»m 
*»6tHAsnso f vwyy&wvv mizmmtz 
memmt, -mmmmyTi-^nm 

6»ifflt*©t<&sft^-f ^ v^^*4j*rs*-r 5 
ymmimt, mm7~vz.mmmm±i 

tati5S^?tifeNfl©;^a >y m#fr£*©i8te 

t5ffiffltS^^TMfBNil©Sfl77rtRtfNl©^ 
^87 7r^©M ©fi»^t>*fc»|&r* N x Nffl©g 

mzmo f DummmmzitLxmtzmm 

[0 0 3 7] 1#«2 1 ti, tS©Nffl©3M<i77ry- 
^tyOFDMM^HSBt^ ia©Nfi©Sft7> 
r-f%^OFDM#^SmSSt*m, MEOFD 
M«#SSg»»*^-©«6lfiHS»©0 F DMft^M 
|BNffl©3i€ r 77Tt^P)3ifl-r§0 F DMfiTOSS' 

iaNfi©^fi7 yf i-Qzti? ntwe u/cTO©Na 
fc, x^$n§N^©iffir-^©?-n€n^oFD 

M-y >#A>fcffi!W , MIS 0 
F D Mfg^fSff SB*^ 52&W£ft«ii»fT*lJ©fll 

^0 F DM^7*>©#'9-7^^ 'J 7fcMLT, 

ff wa©#a©«» t rcmmomnm o mht** 
* y&imt, ffimmT&z* y&wmmt 
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?«©ntfrr* n wio/w a 7 b m%$mt& 5 n 
mvmitmt, mm<Dmnm<om?m 

mnmsm® t , m n «© j^/bass**? 

[0 0 3 8] #!?j<®2 2t4, »©Nil©a!{87777 
%M?OFDMjf^I{iSR^ 8S©Nfl©£fl7v 
r***frOFDM<mgmSKi:£fli*.x MIBOFD 

ummamm^-mmmmo f dma^m 

EN#I©^#77T7fre>jl{it50 F DMfP§-fi^7 
XfAtfflV^ 0 F DUm&M&W?*??, MIEN 
<I©§ffl7 >rt g<3 Lfc*8^i^©3<I<S#£« 

Mica LfcMHtesaw-s N#o3traHS»g»# 

9^ MHaN{B©gfffflliJSm^-f-K©^T£«l© 

&4 KMLT7-V xgWBMZm Nffl©i«l7- 'J 

St, MfBN{l©lft7777©^ft€tl%:A-LTjI{t 
SftfcNffl©> -y h##%SM#^*»^»lffl-r5© 

mt, mzm7- y ifflft#a<oaj*fcan«afi 

^THufHNfI©^{i7yry-&tfNffl©Se7yTy-© 
«-«©fi*^to*t3f*&rS N x Nffl©g$<D£lftft 

, MfBlfryitflS? a©#»ftlff ?'J©fl«^luIH0 

[0039] mm. 2 3i4, wsnvrnvmryy-i- 

0 F D Mft4§&<i&|I i:, l»N fl©§fi!7 > 

Tttfetso f Dumgmwtmz., misofd 

Mf=^jI«gS*T»l-©«sSJiS^© 0 F D Mm&tft 40 
fBNfl©lf§ 7y77fr6»T50 F DMfg^£l7 
*r.M?&oT, MfHOFDMM^MSStti, MfB 

fc, A#Sft*N*tt©SSer-*©WPh*OFD 
M^7#;McgSrt5 N«©r-#^£f 8 , MfBO 
F D Mj8^g€l» 5 i&b 3 n« > W n y hfg^©§ 

e«««sw*iii«»i#ak, MiE'ifgsffif-is© 

SiUftNfiO/VfD7 F ft#©MWffiffi£^7* 50 



RM 2002-374224 
28 

MIBNffl©lfl7>rtRa : Nffl©§{i7yrt©#^ 
©ffl&£fc>#fc*ffS7 5 N x N«©£jR©fSiflS!rc** 

fBT-^gl#a©£fi£Lfc&0 F DM^f^©^ 

7*+ y 7t»LT, mmwmwm<Dmrcm 
s^* y-b;i/?is©tfi7jt5 NSttoM^c^-n^n 

fc, MfB/Uny Mf^Mi¥-a©lii77f 5N«$i©^ 

^□7 Mi^^^ifb-r5Nffl©^ift#gt, wibn 
fB©^mft#a©ffi*-r5{8^t*tLTi7- y 
£Mrr N«©»3tj5»7-y ^mmmt, mnm<D^ 

ljM7-yxMt#S©^Tt«l©0 F DMS'7tf;l' 
£^5 y7*£4*5^7#VW 5 7 ?55£^&^ tu 

iBi«ijfi7- y x^^goffi^-r zmmwmm 

IBNffl©2mfflS»S^¥S©^Tt«a©^a38Jg 
MIBO F DMt^SMSHfctt, lufBNl©S{l7>7 

t bfe«sBH«a»©sMM^*«iifca t fejss 

Sfc^-r5Nffl©Sfifflli«S[^#gt, MIBN<B 

#*5§»3i$fitl¥K^ f5f3Nffl©§fifflJi» 
SS^gb^ffi^ 1 5 N£$£©§{mB^©&* fcM t T 7 

- y x^yaa^jfit n mmM7- y x^#g t , 

*;P*ey F?iJfc;g«1-5Nfi©llS#gi:, M£Nfl 
©!fl7yr7©^n^ft£/i-LT^«£ft£Nffl©^ 
^n>y MI^^SMIB^P.ttt±lt5©{c^^^^ 5 

5i7- y xaai^a©ia^36»6, sft t fc n«©/ w d 
y h#^©»s&tffiiiB*-y-7+^ y rmcrn&u # 
ttLrdmzmo f d MtummMfctttrmt 

[0040] i*«2 4(4. m^mmsjyrt 

?±*mto f DMm-%mmt%m, mo f d 
Mmmmm-mmmmo f dmi^iq 

lBNl©^fl7>f-t^e»}M^f 50 F DUmBM'y 
ffl©iM#77T7©^tl^ntMfSLfcKSl©NaS© 

A^?n5N^©5MfiT-^©*n ; fn^o f dm^ 
ytfMcm&zmQT-mmmt, %mo f d 

nmmt mmmmt, wmmmmmm 
bmmicm^x, mo vnummmsma 

IftNiO/Wn <y hfl^©«ismutg^7*^ 'J 
N{g©)M{i77r i-Rm <!©§<g7 7rt©#^r©» 
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- # #©£$ l o f d m s/ y$mm7* 

mwmiYm^w^ y-t^mt, Mmmm 
* ytfr^vm? s N^ofg^o^ft^ ftfc, ffl 
IB/ w nvh mmm<omt% mm<o/u a >y 

If l#8©tH#* U x««**t 

N{I©ia2$7-yx^Xgi;, MlBNfl©iffl$7 10 

y y*#*.*s/>*/i/*-r 5 7 , MIBS&1 

So 

[0 0 4 1] 2 5tt, W&omvtimryTt 

ftmO F DMM^SMSBt £«MU MfBO F D 20 
lEN{I©lfl77Ttfr^ll-f §0 f Bum&^> 
(I©§ff 7 >rt#£fi b'ft*«iflS»OSM##*« 

x^xg^ u^S267-'jx^ft^a*»6tijA«n 30 

§0 F DM-»#7l/*l?y F?M«tS N<I©«SX 

at, mmm^Mmryy-i-mn^^fthx'm 
t^gft^^r s yw&*m% $4 s y?mm 

fc Nfl©/ V a >y h M#©«eRtf 'J 7 

[0042] m$m 2 6 a, 'mm 2 0 xan>jc« 2 3 40 

©0 F DMfl^fS^XrAiC&l^ MfBO F DMfi 

micmif, moFvummmwiai, 

**„ n*S2 7«, sist©Nfi©mi e©7>rt^ 

^OFDMfS^iMflSBfc, «R©Nffl©fg2fi©7 

>^*ntroPDMflt#«esBi:«i*, mibof 
vmmmm.m)~<ommmmo f dmii^ 
«HBNfl©» 1 mryT+frzmm&o f dmh^ 

{k^XtA^oT, MIEOFDMflflgflggfc 50 
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f±, mmmvryf-tmm'fticmLrcmmo) 

©; h it # t w uT55»sfii7- y xmizmt n 
ffl©i^i7-y isist HuiB^sii7-y x^ 

5 Htt 2 ft 5 fi*t%j£® ©ft* 

»»t 5 NflioafiffljssaHa^ai: , Mian 2 a© 

!BNffi©sfifflHtfW^¥a^m^^s N&«©3m 
m^©m tMtT7-y xaaw&gfcjfi-r Nfl©sfig 
7- y x&j&s fc , tammy- y x^i^skp s at 

*n#a t . tufH n ffl©s^fflH««^si#aRtf n « 

mmmt, mmm^mryri-K^TM 

Wtktfc, MSOFDM^lfigfitti, A*? 
ft«N3&R©2Sli7 , -^©*ft J E f ft*0 F DMS^tfVl/ 
fci!«tSNfi©r-^^¥ai:, MIBOFDMM^ 
SflSKA^ltH^ftMIB^ 1 fi©7^rfPS€Sft 
fcU6(iUS»»©/Wn «y Fffi^Slifc5iL/cJi?Mfc 

^sitsNi©stJfja«^#at, MiBSisfflia 
s»«ft?a©tH7j t*##t» ut7- y x^«^ss 

1-Nffl©ia)i7- y x^xg t , gHEiftl7-U x^ 

«s?a©ffi7j-rs§M#^a, mm 2 e©77r-f 

ifcrt"UT3MI*nfcN*©/Wny bfl^O*h?ft* 

mtz<o\cm%z-{$y7m% i £ffc?2>Z'{$y 
mm^m t , «i£«a7- y x^^a© 
t>mmntcm\-cm^T, mzo f nummm 

ffi^ & 3aS®S ft/c N ffl©/ W n 7 F If ^©SfiRtf ffiffl 
^-9-7++ 'J 7«lcMtBU ttlH* ftft«BRt«MBlc 
S-^^T, MiBNffl©^ 1 ffl©77rtRtf NfB©^2 
C©7>r^©#Ar<aB*^t>*tWlSf 5 N x N<S© 

DM^7*>©#-9-7+-V y 7KWLT, l8£a*fif<J« 

jf*a©*»fea!f3>j©5Mi*ff ^mst m-^ 
mt, mm=F®** y^mmmtstmm^ 

mt, 1513/4217- y xgg^Kom^t %m<D 
®mfem®ffltem&% m<mmmmg& 

%®8t8$B&mt, ftiBNffl©» 1 ll©77f i-lc-o^ 

vmtm t m y m mmwm^ >y t 

[0 0 4 3] H*®2 8tt, II»©N{g©mili©77 

Ti-^ttsoFDummmmt, ta©Ni©^2 
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iso f vMmmmm-oymnmoo f dm 

«*MMBN*0* 1 aOTV'f t*»6aMit*o F D 
MmEMWrktcFB^ZO F D MMfSESiTefc 
oT, SufEfg 1 ffiCT^rtC^tt^ftfcftJSLfcffifc] 
ONaSC/Wn«; MSWS£t3/Kn>y MS*ffS 

jko/ w a <y f #s§fc*rLT)M?7-y ^mmmt 

N fl©)MiSl7- y xgJft^K t , MfEiM$7- u x 

ii7- u -t,^?# t , mmy- u xssa^ aa* ?> 

fltfjStlSO F DMi/>*;l/*lT-y BlJfc»T5NfB 
©SUM t , Ml B N «©j^JB EK»g»#gft tf N 

[0 0 4 4] M$fl2 9H\ »©Nffi©i? 1 ij§©7> 
rt^frO F DMfg^MIl^ Jg»©Nfi©S§2 
&[©7>Tt£^frOFDM{I^§{i8fitm^ 13 
£0 F DM##3£^i6Kfl<H-<Ol8iBUSift»©0 F DM 
{i^£MfBNffl©i? 1 fi©7>r^5»Sf|-r§0 F D 

ot, AA£ftSN*«©^r-*©wen£OF 

DM^7^/Wc^t£Nffl©T-^jfSW3^ 1512 
0FDMffl^§fSgS^e,iItH*tlMfH^lfi©7>T 30 

y x^ft*jw Nfl©K37— y xmm-fk. t , mib^ 
5i7- y iaai^a©ffl*t«a®e^6, Mian 2 

5 ymm^mt, mm7- y xg$ 
^©ffl^^stttH^nfdi^ts^^T, Miao f d 
Mfi#3as®BaB»6ass*nfeN*©/vfny ms#© 40 
jgias.»i^+j-7*^ y 7«tttUi u tftmsnfcjg 

BRtffiltffifclS^^T, MfENlOfg 1 fi©7yry-S 
y'Nffl©^2fi©7yrt© : &^©ffi^l5€t^fSt 
S N x Nffl©S^©ei«T«^tl5fif?iJ©^T?iJ 
*«g*S^fll?a£?gfc, Mtax-^^^S©*. 

$Lfc&o f dms^/I/©*??** y rtJttT, 
7-vxm&mt. tm&my-vxmmm 50 
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mmmm-wt. t , mmm<ommms&^s. 

mmmz-%Mmmmt, mmm<D% 1 $i©7 
y^i-\z^Tmt%.mtm i )m%m.\mim 
4 -y m t mm fcct wm. t * *. 
[0045] mm mmxa, mmm^zct 

ft < M I U0?V*)lT*<DM%BM*y7<7-k*nW?< 
T*©fcaif5t©S£-?&ft<, «Alf^B? FfI^-£ 

ffl^T-y7++ y 7«©ei^t (»i ■ tied) **» 

SJS U "9-7^^ y 7SK 0 F D Mff '^©T > 
-b;I/©ft»©ei«ft*ffi#t5o 
[0 0 4 6] ftoX, V7**rV7&\C=fm-*y*J\> 

%ft?rdb, git* ao, m&m^Tmvy-tk 

tfnrtg£ft3, £fc> d©i/XrAtj;tltfs H«£ 
ffli/>S^© ± 5 1 7 4 - Vrty ZMWftft 1 iSBtflt 

»HRtt7i-S?>y««Tfc*^Tfe$S«:ilff*a 

[0 0 4 7] a:*, mm. 1 ©itf^MSf-sR^fi 

X\t, 0 F DMff^^SKRtfO F DMfPIMSffi 

©^f n^-*fcEKtntf »^2~n*g 1 
9 fco^m iff ^JMSCf-gROT^^^ y&im 

%0 F DM^S#»KiffcEH-rS*««:il^tT^ 

So 

[0 0 4 8] LfrLftfrpN WUjiSWMtf-T^ 

y y-fe;i/#a£ov^Tttjaa*m*feft«©^ ^ne 

©«^«x.§i!gB©A-F7x7^SfriiAL, ?g 
■¥ >-b;V#a*SfIi«g*(c:J5«rs©{iSt t < ft^o 
tfT^+'V 7-fe;l/¥©©'>ft < t F DM#^ 

mmmummt&ctmfeLXh^ 0 

F DM^^SKto^T(±«a©»ii**iat 
§*Wt>f^#ltT#^tlif <fc < , 0 F DMfi^gg 

T, SWl«*©/J^t Wl^t©fg«ft 2 ©IB 

[0 0 4 9] 

[%BJ!©^ffi©ffm^] (® l ©^i&Mffi) 2 
i$%fflB<D 1 o©m^l^0 1 K^-To COt£ffl& 
1*14, 0 F DMff WXf Att, 2iX±©Nfli©ji 
fl'7 > TtZMX. 7 7r tft fcSSH^ ti^-©i9IHift 
N ffl© 0 F D Mfi^-ilfsSfi t , N fg©§ 

fi7y7y-«^, 7>^<5fclMI*nH-©jlilWl 
SR^fjffl-rsNflco f Dummumtxm^ 

[0 0 5 0] H 1 ISl©^»l©W^»#'fco^T 
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P«ct$StSo j£-Hmm-£\i, Nffljco)M7>rt 

5- 1-5 - Nfc*fiSLTNffl©0 F DM^» 1 - 1 
~l-N>f)«B$nSo OFDMfESffil-l~l-N 

do tft5©OFDM£il8Bl-l~l-Nfc(i, 

5 y ^maw 2 mmnzo 

[0 0 5 1] 5I#lf^li^Ti~T s a, SOFDMg* 

si - i~i -mca&VTfflawwny him 

P.. P«. PiS38£r5/WnyH3#5S£#9 10 

6- l~6-N*^A^SnS/Wa>yHa^Pi~P» 
t , £lft#s 7-i-7-Nfc*o T^n^enwtt 

ft^ft&O F DM^lggl - 1 - 1 -NfcAftSftSo 
[0 0 5 2] /WD'yU^PiS, jS«7>rt5- 

i fc, sfi7 >ft 8 - 1 - 8 - n m<Dmim%M 

flHWi*tfc#£lfcStU ^n^nNfi©OFDM^l 
81-1-1 -NfcX**tl5o cntOOFDM^il 
Sl-l-l-Nti, ^TKaoOFDM^V*;!/?^ 20 

5 vyeftft-r %»mmuz.ib, o f dm«§ 1 - 

1 - 1 -N©£Tfcftl©0 F DM^y#W^5>^* 
0 F DM-7 y*;W 5 y»0K 2 a* fcmsn 

[0 0 5 3] OFDMSE»»l-l~l-N©^aaj^ 

1~3-NKA*?*15. Cft&©JSS»£»S3-l 
- 3 -Nfctt, E«5aiBS4 «fc DttlOlflSJgfiHi^ 
&*&2ft3„ Cftfc<fc9x jMfl7yrt5-l~5-N 
£ D jl«StlS 0 F D Mffi£©ffitfflf*)RaUk&tti 30 

[0 0 5 4] 0 F DMfi^llSSfcfc^T^ 

JSttft&ftS 9- l — 9 — N HMMBSmS 1 0 

aojiWBWS^aMWftSft*^ §ffi£n§0FD 

tizzzfrh, y 7iai©F$*+ y*.mxs 

[0055] ja&scg&gg 3 - 1 - 3 - n xmm® 
istifco f d m£j§«, ^n^wMfiT >ft 5 - 1 - 40 

5 -NfcAflStU 0 F DMfi^gfiSRfcl^tfTjgfl! 
£ft£ 0 OFDMfii§§{fS®ao^m W>r 
* 5 - 1 ~ 5 - N*»62HI3nfcN«©0 F DMfg*§# 

^mit^ximtnrcmt Lx^wryr-r 8 - 

1 -8 -N-ewrtigftstiSo 

[0 0 5 6] 3M2ftfc©#«, J3ssg»s9- 1 - 

9 -N7?«^fcaufcja««i«:ja»f^Bft*n, »i7 

-|JX«1 1-1-1 1 -Nfcfcl>T7-'JX^ 

sn*o tcf, 7~yx««sn40FDM^©o 

FDM^yOP^WSV^tt, OFDMhyyjK/WS 50 
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o f d ms^/I/*^ 5 yrm^® 9 ©*iKrSfco 

i^m y ytf>£^ 5 V^mffl©#ffl*7y 7>7 

;l/£JM3&£HiLT0 f DMyy*v^^5y3 ^ "£^?£■f 
£&»©/J1i,*Wp>n£o ^#7y-rt 5 - 1 - 

5 - N 63aSfll4 ft* 0 F D M^lffi^©0iJ%H 2 fc* 
to 02©#!im IWcfe/Wo-yM^Pi, 

p 2 , Piii^ffln±TS^£sa5ft^*3t3as 

f!£ft§o 

[0057] iiftf ^Ti ~t» -en^n/t 
0 f DMmiz, mTM»±.izis^xmteTmmnz>o 

/WoyhifP., P 2 , P.tt, 5Il"7yrt 5 
- i frt>&m7yri-8- j '\©£HB»*»Sfci&fc 
ffli/^ftSo /WnyHHtPi-Pifcl/tli, Hftfc 

ti^7*+ y 7©^g%-r^Tisi-t t s -9-7+ 
•v y 7«s %.wryri-<D%mmzm- ommx^rz 

[0 0 5 8] CWB'yU^ffl^St OFDM 

#5f ©&^7*-y y 7a, 0 f d M^y#VH*re«--5£ 
w®x»-ffim<Dm%x$>z>frt>, mryrt 5~i 

*»6»B7yrt8- i '\©©H»tt, «T©£5 
fr#©Bft3o 5MM7>rt 5 - 1 fr&2&©Sft;fe^ 
•Yn>yb#*§P Hi, e^7>rt 8- 1~8-NT?S 

jRS9 - 1 ~9 -Nfc*^TWKBa»Sftfc!fc Nil 

©ifti7-yx^Mii 1-1-1 l-wcasstuSo 

[0 0 5 9] »l7-yxS®ffil 1-1-1 l-Nt 
fc^T, §f;WD7 Ffg^(i§-y'7+ J Fy7ftK^it 

?Wo c ©ssis??** y 7mom&xsm% 
m&t% ctK.ii*>. y 7ft©iHiis*s« 

n, ^®7>rt 8 - j xgmnrzv?** y 7©fc 

3B8R»1SllHKs.. ttLxmm* CCX\ cm 

7*+ y 7«©eiPfcpfe*M«?s s , , ., 
[o 0 6 0] 0 f vumm?^ y 7t*Mfc-r* 

MI7 >f-y- 5 - i ^ 5)^S7 y-r 8 - j "\<0& 

mmmt, v7**v7&<D#mks,, s <om. tat> 

%Mfl©4fiRRsi. .^.fcoTSSnSo c©eia» 
tt, 5MM7yry-©itN^Sfa7yrt©SNfc©l 
(NXN) /ctfU^nSo -f^t>^, (MXNXM)I 
©SafHRt * y x t<T©^f!7 > 5 - 1 - 5 - N 
t^f!7y^y-8 - 1 - 8-N fc©ft»^t>€©foiB 

[0061] zui-e, fe*io©-y-7^y7fc»it 

51S7 y rt 5 - 1 - 5 - N e>©S{IfS^£ ( t 
>. ti. •••• tO , §f|7yrt8-l-8-NTS 
fiShSfiUfi^* (ri. n. r>) t'St 0 i 
#§©■9-7*^ 'J 7©ei«%^7yrt 5 - 1 - 

5 - n tm$7yft 8 - 1 - 8 - Ntom&fstmc 
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[S3] 



rs 



Si= 



i.i 

S 2,l 



°1,2 
S 2,2 



S l,N-l S 1,N 



S Jf,K-l ^B,B 



(3) 



i #B©tf?** 'J 7fci|f BfS i:, gflT^r* 8 - 
l~8-NT*'§fl2ft3^llf8*Hr l , r», 
n) 3£®7yrt 5- l~5-NTSS<iSnS2& 

«a» cti, ti, •••• t») tmwsim^?%. 

»4] 



= S 



(4) 



Sffi-7yrt8-l~8-N-e«, 5Mft7>rt5-l 
~5-N*»&29I?ft;feO F DM{|SM3LTgfi!£ 

(n, n. r«) ££©jIff{B# (ti, 
ti, t») Wct&M^o 

(r,, n, n) frP>jMftfl§ (t,, ti, •■ 
•, ti) &9Gifr&P:lb\£\&s 'J Tftfc S , © 

3S!fSW S , *|f g U 7>+ y 78fcT5£08tg* 



= sr 1 



rt5-l~5-NtNffl©Sfl7>rt8-l~8- 
N©&ffi&#t>#fco^T, gfl'Wn-y hft#©gffi 
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»U i #g©*^*+ 'J 7«t{51«T?feSl^ 
9&9M£ti (N x n) offMSS.ifefllSlcfcO* 
ft, *©$frBISi *tftf»LTffilWSo 

[0 0 6 2] d©i#i©+W-vy7«fcf#Wc$ 

wjs ! •r7*+u7«ti¥8i 4 m 

Nffl©£S7-y xg&8§ 11-1-11 -NOW*? 
&5#§{f 0 F DMft^-O i #§©^7** y T-ea&s 
( r a , r :2 , • ", r in ) (cftLT ( (r« , r a , • 
■•, r,0 xSi") ©MH£It?o Ctlfc£*7 £H 
10 • im<om ttt 5/ U a <y f- t, £ K L1t&S • 

[0 0 6 3] ^©J^fc, ( (r« , r, 2 , 

r .« ) x s . " ) emnft'ii? «: t fc <t o , fcamo f 

DMft^-© i #§©-9-7*+ 'J 7T?»* (tn, t ,2 , 
• ■ •, t . ) ©tMtftfj£# £ t fc#T?*So £©fstH 
^ £T©1f7** 'J TfcO^TffSi: kfc * 9, Iff 

ffgffl^ (tn , tia , tn ) ZfflRtZZtff 

20 y 7f§©«® • ffiffl^»Ag-r a c 1 1 * d , Sitffl^ 

( r n , r a , " • , r a ) S^ffiHIPf ( t u , 
t«, t.) SflBEtSfcftOfilWRS.SWB 

tu zomms* *trau ( (r« , r« , 
(tn, t ,2 , • • •, t « ) £«tgu aasw**n5 

[0 0 6 4] £©£?£, *f§0^fcj;ti{i\ -y-^-vU 
7«Kf >-b;l/©fcft©ei« S ' jWI 5tu 
( (m , r,2 , r« ) xSi" ) <DMWmX\ 
30 ^^/^©TS^^y-fc^U Sfifflf (t.; , t 

». t. ) rmt&tmc, wRtmmt* 

[0065] as 2 mmmm) mm. 2 
mm<Dt> 0 1 o©n»g«cov^TH 3 zm^-cmw 

40 (co f DMttiiDrriE&o : -r>^y-7tffl^^T 
mmmmt>m 3 t^^nTi^o 

(5) [0 0 6 6] H3fc*&vt, S£@«M^ (tn , 

t« . t- ) Us mvammi 5-1-1 5 
- n fc is^xm y triE^^ffcA^fT^nfc^, ^ > * u - 

Ml 6-1-1 6-NfcftVW7*1rUr*lft, tft 

t)^j3Ssmtt*iBi£a^Ti'>^y-7^T : t)nao c 



(20) 
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[0067] gfiwcfc^m mmumi, T^y* 

D— 7 — 1 — 1 7 — N fcfe^TlfliJO-r y ^ u - 
38 <0 IIES^tl 1 8-1 — 1 8 -N 1***12 ftSo 

mm&% i ©!W0)Bft©a3Bwc* ^i 
flt§„ 

[00 6 8] (Sg 3 ©il!©J$§) El 3 ©«J#m Jt 

^mmmmm^n^ mmvyx-vy? 

lsi§5 0 tf£ D ^"T < & <9 , H 9 ITIEI Off AVI v£ < * 3 

[0 0 6 9] ii^jgsicftssgiflto^'r, msmm 

OfiT*iS»t5fc«>O^WTf»5o SHIWB®^ (t 
„ , til . '", t* ) ti\ H5fc^tld*>irjEKF^S 
15-l~15-NttVTl!) Bl&mitmi hilfc 20 

[0 0 7 0] r-f>#U-^ 

^y*y-7Wrfctt, is»)iriEfi^»i 8- 

1 ~ 1 8-NT?1g^2tlSo £©Jc5}c-rs;:£fc<fc 

»it7yft gsh) >^ftiM?>ti 30 

So C©/cJ6s 5SgS©7x-^y^t*5l/^TtaMil 
[0 0 7 1] aft* io©^DafiE^^©(ti^^ 

>#<j w< 1 6 y 7#faRtf 2Hi7> 

-o^y-m 7fcft^TfVy#y-7*£fTt>\ io 

So 

(%4mm<D&m) xt, mMmmsmm.\ it 40 

0OT~So S6ic^-rj:^fc:, c©fSifj-eiijgfi7>'rt 

[0 0 7 2] jMifflim SSfi7^rt5- 1 A fcSSfe 
7>rt 5 - 2 A £©II$£g&Sliig, fliRifgttte 
»fc#¥®ifcfcU ^fcSflllfcft^m SM7 > 
rt8-l At§f|7>f-t8-2 At^> H«tcg-% 

titjcy, m&mryi-f 5-1 ktmjyr-f 

8 - 1 A fcOHOSSfc, ^17>Ti- 5 - 2 A tm 50 



2002-374224 
38 

7yrt 8 - 2 A t©P^©|S!St^KlS:ft7>'rt ©fi 
U 7©f3IIIS s . tt (2x2) ©g*©fx 

[»6] 



s 



11 



'21 



'12 



'22 



(6) 



<:©fi«cft^T, SSSM7^r^©fiiSi0?Jfit* 

t> $Mtr * c tmz 5 d t h\ s u . s 22 ©*s^ffi« 
s 0 tot, Sifcjfrsasffws.' 1 mmz>Wi%, 

dm^Ri, R 2 ©i#a©y-7^y7©fi-e<&s 

(n, rO icMLT, (r,, rOxS/'oiSlStf 

[0 0 7 3] IfttfoT, jMfiM~r (t.. t>) ©3<i 
Mfcfttf S»«S*^ < S£&ilf8*«fc:& 

^StT#m^iiliiintS^o £©£.&, -fe;I/7-*R 
TA©ffiW*^l§^ 2 ^{ctS d fc^Tt So 

[0074] (fg 5 (Dmrnmrn) M^m >m s msm 

JHbTRlfit*. H7t^t*.5ic, COJUfi-ettaaifi 

7>ftW2t*«, mry^tm 2 t&o-c^ 

So 

[0 0 7 5] Iftfjm )M^7>xt 5 - 1 A 

7>xt 5 - 2 a toi«*aft8m ®mmm® 

rt8-l At§f|7>'rt8-2At^ 
SM^, ^J^^tl^tlSffl»t7j<TfiSfc-rSo C 
tilct D, f!lK.«Ws7>ry- 5 - 1 A fcSf!7y'rt 
8-1 AtOK©gKi:> jSM7>rt5-2At'S^ 
ryr-r 8 - 2 A t ©!©SgS§ k ^Sff7 >t t©fl 

isawjfiE * o^sts c k*^-t So 

[0 0 7 6] *HBi5fcj;tl«; jMfflffi^ ( t . , 1 2) © 

sftiffc&nts5M£*t < T?t s tftic, {mm 
&sfc*. 0 5 ©^-w^©^tPjatwMss 

©7 x-i^^if&Kfe^T^K OFDMfc^t©^ 
m^V^-^f-amtiniKT, 7>rt (SB) kM 
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[0 0 7 7] ($6 ©^StO^JD §»$S 1 7 fc 
fl7Vrt 5 - 1 A hmmryri- 5 - 2 A iiOfift* 

ftiifcfc^TB, §i7yrt8-i kt%.wr>Ti- 

8 - 2 Mfuiznzmm 

[0 0 7 8] cnt*ntf, S4§fflS£fflV v r^S;fc 
*fcfi»^-f / S'f-oa&fctfJHfST? t , Iff n a pM©* 

^eltpj mmmmo f d m^hh i - i , 1 
cct», mmm^hrcm^mmm^^ m 20 

[0 0 7 9] 7j\ |SI-©^fffIlgfS^^ait§l^ 

S« n n nl*l^t5ffl«D c DRSiJS¥S 2 2 fcfc^TSfc 
fci6©»SfcM LTSftnnK^WtUfrs] VmWBfe 30 

[0080] gfttim mzmmm 1 
if 2 o©^7* + y 7mmm*Mwt%, * 2 o 

3 0 C ©H 1 ©#gg 2 0 fg 2 ©«S» 2 1 ©HSR 

»aa<iiiBjiis#a 2 2 ©sjsig*% t k tfjfcn 

s 0 40 

[0 0 8 1] dtlfc.fcO, fe2Hfi{41/2t&St>© 
©, 2000 F DM^iiffilC J: t) H-©2HtfiflK®^* 

mmmm t mmic (mvmz 0 f d mm^^kt 
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[0 0 8 2] &±<D$m<DimT>&, SdHlfcfc^T 
(i, #0 F DM$SSB©aHiO F DMS^/l^-f 5* 

apstawt^eifct* ai7- y xw§©m 

yrt©NxN©fi^t>^(co^T> #9-?=Hr'J7 
f5©/Ua-y Hl^©§fffi«^tffi£MtfibTfcl<S 

[0083] cn^fefctu tf7*+yr«fcNxN 

©fi^JS HcM-fSlfi^JS." 1 fctfJIU *»7-'J 

(n, r 2 , •", r») fcMLT ( ( r i , r 2 , 

n) xSi 5 ) ©MH^fi^C^^D, IflOFDM 

i§<01#IW^'J7Tf*8 (ti. t 2 , 

t . ) ©» • i&mm&% c fc*<-5t*. tfc^o 

Ts .5flS8£ffi^3 C 0 F DM^Cfci 0 M I M 

[oo84] m 7 <b%n<m%) *%w©fe 5 

1 -9©^l©ff»o^T, H9*#JHtajS«6lWr 
5c C©«ii, Rdtfll, H««2 0-||*B2 2R 
tfH*J@ 2 6 t»fSt5 0 0 9 tt C ©»«©0 F D Mfl 
^©5S">Xr A©«j3Sc^-r7a 7 ^01?&§c C ©JF^ 
Hlftt, U*JSl©33SM7>r^. OFDMfS^fSS 
S, SfS7>rt, OFDMfS^ftieS, l^JiSS 

7, OFDMf|#KlflSK3 0, 7>rt5 1, OFD 

Md^smss 5 o , iff nwmWi 5 7 mswm-w* 

[0 0 8 5] ttz, WtM 2 0fc*W 0FDM<1#1 

flfi»»7- y s/>#;i/^^ s ymm 

tl?tl'Ua7 h(f ^584813 4, r-*SSIS3 1 , 

3, Aii7-yx^gg3 5, $y^ymmm 
3 8 , 3 6 mmma& 3 9 \cm u 

0 f DM(i^s«gR©sf3ffljs^»s«i#a mm 
m®m$&, ffiS7-yx^m w&9u *J 

mm*ti?ftMm&»&5 2, stems 5 5, 

K)§7-yx^g§5 3, 1»5 4, *^5>^^ 
5 6 , iS!ff Wi«WB 5 7 &tf^fIS 5 8 tcmst 

[0 0 8 6] t/c, 2 6 ©1f Wll7>Tta 

tf'lf«§flffl7>7tli:, ZtiZmmyy-i- 5 9R 
tfgfl7^r-f 4 0fc^|S-r§ o 09iCTxtOFDM{| 
#^7Xr^{is OFDM<i#26fi8«3 0atfOF 
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mAttvmm 5 o -em&zn-o^, c©o 

£fctt, 0 F D MfiPt&iSSIl 3 0 ^MtjailfcjM 

u o f Dum^mm 5 o mmmmmmk 

[00 8 7] 09 WMtX o fc, OF DMfl^lfegfi 

3 ota, T-zmmi, nw=fm-*y*7 3 

2, ^fift@B3 3. /VnyHl#B£83 4. ill 
jM7-'Jx^«3 5, BftK$&8g3 6, 77rt3 

7 , %y^y mm ; m 3 8 , mmmm 39, m 

7>rt 4 0Rt«fflHl4 1SHK>oT^«. r 
§83 4, Sa5S»7-Ux««S3 5, ffigft&ft8g3 6 

&tf7>rt3 7tt, ^n^tiNffl (mm »ot 

©So 

[0 0 8 8] 0 F DMf|^SfBSH5 0 fc&477 

3 , mm 5 4 , ji^«f§ 55, *<<%y ?mm 

285 6, 3S*ff ^JilOStSg 5 7, Ml 5 8ROTa7yr 
f-59AMft>^T©So Sfc, 77r^5 1, JBg&$ 
ilg§5 2, f*jg7- U xg« 5 3 RtffcfflS 5 4 14, 

wfftNfli (») tfflffco-cvSo 

[0089] 0 F D MIS WSSS 3 0 Cfclt5#lSiB 
$RN tO F DM-fS^SISSR 5 0 fcfettSttJSSINS 

/ci6(tttMifiiJ©7 >rt»N k§#«l©7 7rt8N 

[0 0 9 0] t-*SS»IS3 1 (1)~3 1 00(4, *tt€ 
ftfJjSftSSHir-* T, ~T» %0 F DM77*;MC 
SE«t5o &r-^»3 Hi, 7U7/WI^bT 
Aft2ft£T-#^J£&4i'7#/l/K:^tSf::46©^ 
i§8 (tfl/ttf-B P S K, QPSK, AS K&H©S?S 
») k s>>#;l>*/<5 WW8^(c^tSliMy>J'«8 

[009 1] 1 14, 0 F DltfH§£fl8H5 0 

T.~T.fcftLTr-**»S3 1 (1)~3 1 OOtftti* 
t50FDMS/y^ CM., Mj, • • •, Ma) ©& 
t?<Dyr7* J ?V7$fi Cm., im, • • •, mO ©£ 

[0 0 9 2] N«0/W07 R|S#?M3 4(1)~3 

mtlt&o fl(t«3 3 (1)~ 3 3 (fyVZftZft 

ti, twr»** y*? 3 2 *»6tH**n« 0 F DM* 

/Un-y h«^fg*gg3 4C1)~3 4 0DA^ 
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[0 0 9 3] ial$7-'Jxg»3 5(l)~3 5CN)© 

^n^nt4, ^iftiHiK3 3 ci)~3 3 oofr&Htfrsn 

6fi#t»bT)8Bfi»7-Ux^ (I F FT) «K 
JWo Nffi©H&)tl7- , J X^glig 3 5 (1)~ 3 5 CN)t 

(4, tyiy/f^mms sfr^mvyyt^y 
^ymmmznzo «my-vxmkm3 5 
d)~3 5 m^n^nrntit^o f DMft^ti, mi 

10 $ft$£83 6 (1)~ 3 6 (N)T?MiJS«tH«^ 
?ft5„ NlOl«l»3 6 Cl)~ 3 6 ODfctt, 1 

3 9 frzmmmmmfimztiZo 

[0 0 9 4] fct, 1«®$!§83 6 (1)~3 6(N)© 
WafcSNfc£ftfcNffl©7yr*3 7(1)~3 7 00*6 
i4, |bH©«S«©0 F DM{f^««i: LTPPt 
fcilff^ftSo 77rt3 7(1)~3 7(N)fr5>iIfB£ft 
fcNflOOFDMflWtt* SK±T^D»^tl, OFDM 

\mmmw 5 0 tios^jcgftsffiiiKEifiSftfcN 
{i©7>rt5 1 (i)~5 1 (Nwn^ngfsstiSo 
20 [009 5] jyri- 5 1 ci)~5 1 ao-waisnfeo 
f dm©^(4, zftzmwkwm 5 2 cd~ 5 2 od 

^loT^®atlLfctt^«fg^l?M©0 F DM 
©^fcJHHSSOlSttSo JSSS^MS5 2CD-5 2 
CfOfCtt, ^g|5^«5 5^P.«a©^gP»l^^« 

la^n^o HK»sgiS5 2Ci)~5 2CN)^6m/jsn 

§ 0 F DMfS^i, ^tl^tl»S7-'J x^ftig 5 3 
Cl)~5 3CN)fcAtl2tl, flSS7-yxS^i (FFT) 
MS^S^tlSo iSl7-'Jx^gg5 3(1)~5 3(N) 
frfcffiftSnSO F DM^7^^©l-^(i, ZftZftU 
30 3988 5 4 (1)~ 5 4 QOKX** ftlf h^JicSUn 

So 

[0 0 9 6] ftfe, H9t^t0FDMfi^fg8B5 
0t(4T^^7-b7tcffl^-r§S«14#tnT^% 
t\ <:©OFDMf8^fE^>.XTA(i:*5V^Ti4, OFD 

ummmm 3 0 ij©M ^7*^32©!^ 

H 5 0 tt&Hr y-iZ7%WitfZ»&m % %:^<Dr\ 0 F 

40 [0097] iff j'jisaBSf 5 7 {4, KS7- y z-mm 

5 3 Cl)~ 5 3 (N)©^ti ; fti©ttS^^5.S#bfc:;Wn 

t, Nffl©)ifSii©777t 3 7 (1)~ 3 7 CN) k NflS© 
SffliJ©77rt5 1 CO — 5 1 Q$)t<D&%<Dmfr&t> 
tffcftfSTS CNXN) ffl<D/^D7bft#©SMJai 

•e*S©T*» SfSLfe/Un-y F#l|W«*ffl© 
TiEMfc-rSCkt^O, 3l«fll©77xtkS»i© 

50 ki^tSo 
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[o o 9 8] tfa rnumm* i mmrcm^ 
mmtL (nxn) mmnm&ztizmAi 
oiBffWAi" zmtTmzo mm 5 8 it, it? 

5 9 *^ LT 0 F D MfPf jlfSSrl 3 0 icmiit 
So ftfc, C<WRn»ttOFDMfl|#«l8B5 0«© 

mmunw, 5 7 A^feasfrw a i 1 ©t wt® f 

MfiPf)M{lSR3 Ofcfclt Sft&fc)M#«5 8, gfl 
7 >r i- 5 9 , g#7 y=r ± 4 0 Rtfgft ft 4 1 

[0099] mmryri-s 9©fW£7> 
ft 5 1 mm Lit*), mr >ft 4 0 ©ra> •? 1 7 

>rt3 7*fiJffltS«:i:feT*S 0 #tc, OFDMff 
*§S<tSg3 OStfO F DM#5f^IS85 0©&g|5© 
ftfffcov^TM£if»fciSBt*5 0 0 F DMfl^MS 
iSOfc^TfrWB? 4 C0~3 4 

(N)fr£Hi£2n3«)/Un>y hji^(4, *n?ft 

%mmm 3 (d~3 3 (mwm^Kmitzn, 
7>ft3 7 (D~3 7 oDfrswenasesft*,, 20 

[0 10 0] #7>rt 3 7(j)fre> J Wf 

W3Sflt*h*/Wnyhfll^*Pj , C3lt. ft/Wo y 
Hi*f Pj 14, 5M{fr-^©f8^t[51«t^lfb0S§3 

3, jsa5s»7-uxsft{B3 5, J3»»g»i8 3 6 £1 
SOT, jgflf-^fcPlffcOFDM^S^tiSo * 
ft, ,S»7-'Jxg«3 5(0—3 5(N)fctt^5 
>$W»£a 3 8 frZP&Qi/yXfrj/J 5 y^tf* 

hmmzft, Mmmm & cd~3 6 oota:^ 

[0 10 1] El©ft&, 7>rt3 7(1)~3 7(N)fr?> 30 

%ti?mmn%&o f Dumom?** y 7© 

0 F VMisy#l]/%4^y?\$±X<D%m\C^TPm 
left*. 0FDM©#©«B9Mi#l43t:-l'2' 
HcftS 0 LictfoX, OFDM6*§£®SeK5 0fcfc 
^TttgftHifiSSOH^O F DM^ytf/l/*^ 5 y ^19 
££&0 F DM^^fcfflWJfcf?5&£tf ftV\ £©ft 
fe, 0 F D Mm%imW 5 0 (Cfctf Sfl^ffl««4ji 
<K«'>ftt\ 

[0102] g-7yrt3 7(j)^e.^n ; e'n^fM$n 

HI#*P,£#irOFDM^ti\ OFD 40 
Mfi^StiSB5 0P l 3©7yf-t5 1 (1)~5 1 

n^ns^snSo 2fMiJ©j #s ©7 yf-t 

3 7(j)*^5Mftm SffliJ©kSg©7yrt5 1 

iM#ii©7 y ft 3 7 ( j ) tmmor yy-rsiw 

»7] 
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P j,k = P j x H j,k (j=1 ~ N ' fc=1 ~ H) 

— (7) 

0 F DMl^SffiiSS5 Ofcfe^Tli, Si'Wn«; h 
fi#*P,.k ttM»^»5 2TJi«^$tlft 

7©^«t^ii^n§c 2*ff5>jaawB5 7 \$, v-?* 

+ U 7©$#«fc#l£ftft§ft/W a 7 m# P,. k 

[0 1 0 3] ft*5, OF DM{|^S{fS«5 OtfSflMI 
a 7 hll^£I©J*S&Btfi&5;&\ 0l*.tfO F DMlf 

ommnt%mfcss^x?uuy hb 

^©Mt : en^iSiJtSftJ6©7U7y7;^{#PLT 

tsmmmcwixzzx, tit, «*.tfoFDM«9a& 

#SS3 OtcfcW, jWS&'Uoy Hit p., 
Pi. • • •, PitfRSKWLtTlft&ftVvfcSfc*^ 

y ^sucf e triffl-rntf, 0 f DMft^g«s 

■ SO-WMWnyMWPi. Pi, • • •, P»£ 
[0 10 4] $fr»l3§5 7(4, 51fl«]©7>ft3 

7 (o~ 3 7 (» tmmryT-y 5 1 a)~ 5 1 ao t 

©M©ffi&&fc>€fc*ffStS (NXN) fi©*ft#n 
fcot^T, Afj£tift»WP-y hft40£flSIIR 

IB) *-9-7*A'U7St^H J 4-r?>c tft^oT, -9-7* 
t 'J 7©^«t, }MiJ©7yf 1 3 7 (1)~3 7 (N) 
t-gfg{!©7yft-5 1 (1)~5 1 (N)£©#4©»#£ 
t>-fifcW^tS (NXN) <B©gl*fe-oei«©lT 

jija, (^itt#-9-7^^y7©^^-r) &m 

[0 10 5] $5^, WrVf8m%5 7(4, +t7^U 
7©*5Mlfe:©MI»offWAi ©lff5>iAr' 
L, C^SSSfrJlJA." ©1S«*2Hi«5 8£ffl*tS. 
CCT\ ^Wa-yFfi^Pj.* , /WnybflWP 
,. Rtf^atSSFH,* © i #B©*7+* U 7©^c5j s ^ 

h T*tt, MIB^(7)Stra«fc^*M:uf 

DK8] 

p = p X h (3=1~N, k=l~H) 

l:j,k i:j i:j,k 

... (8) 

©T*fe»), (r5»JA.t4^ST?asnSo 
»93 
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1:1,1 n 1:1,2 
h 1:2,1 
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i:l,N 



i:N,H 



(9) 



tbxmmmc coMAr 1 mm*, ofd 
sua 4 1 ©rta»fiiflisn*o s-ii4 i«itfc 

[0 10 6] M®T^+>-t7 3 2 j^lf^JAi"' 

• , T«) tcS6tS7^Mffi3 1 (1)~3 1 (N)O 

\\\))IV>) (Mi. Mi, • • •. M.) 

*'J7j£#fc (mo , mu , • • •, m* ) MLX 

( (m„ , ma , • • • , m» ) XAi"' ) <DmM*± 

(t l:l' t i:2 , " ' t i:^ 



* [o i o 7] ^lt, m -v y*. v 3 2 ormm 
%<o j ( j = i ~ n) m<omftt)\ znzti j 

cD7>xt 3 7 ( j ) fcWJSfS^lftHK 3 3 ( j )JC A 

a*n5„ ^^fflftEjEs 3 3 (d~3 3 mxzmtzn 
itr-mm, ^n?nrmm7~vx.mm 5 

(1)~3 5(N)Tffi7-Ux^g|$tls JS7JMMI3 6 

(D~3 6 (H>'«Wim6ftOfll#lcaiHH»Stu § 
7>xt 3 7 (1)~3 7 (N)fr5>0 F DM{f-^<Sgil5 

20 [0 10 8] #7>"rt 3 7 (1)~ 3 7(H) 

87*-*flt^oi#iou-^4ryrj«» (tm . t 
,2 , • • • , ta) h\ 3J5S-ea*n*o 

ORl 0] 



- (m i:1 ,m i:2) - -,m i:H > xA j 1 



(10) 



^«*n/-cr-^##», OFDM#^aiSB5 0© 30* £ (r H , n*. • • r« ) -?Sf 
&7yf~f5 1 (1)~5 1 QD"e£<I2*l5ft^ §ft£ft ut§ 0 
Sfi^iMIHeiJS^h,,.,. OWKSWtS. tfttJ [ft 11] 

§fi$n§r-^fa^© i mm?**? v r&m 

(r i:l' r i:2'"' r i:X> 

" < *i:l**i:a** ' • t i:II ) * A i 

— (ID 



ffiHEf&(lO)S. S(ll)SfcS^t*ajWI6tiS. * * [ft 12] 

(r i:l* r i:2'""' r i:N ) 



" ^*irl'*Is«»" 
= (mi : i.m i:2 , 

= ( m i;l' m i;2' 

t^fe^s 0 F DM{f5fi»aB3 OftWtSr-2 
^©S/y^Vl^ (niii , mi2 , • • • , ma ) tO F D 
Mfa^§fI8-S5 0agfflfI^ (rn , r« . 

•, r, : « ) fr5*©3:*iRi§*3e 

[0 10 9] S-fc, Rjt7-'Jxg8Sffi5 3(l)~5 3 



•^tj.u) XA; 

" ,m i:N* xA i _1 xA i 
••.m i:] ^ ••• (12) 

i. , m :2 , • • • , ma ) *Silg5 4(1)~5 4 0D1? 
ftH L e 7 b ^Jfc C J; OFD Mfi^g 

ftgfi 3 0 57t©r- #ff§ (T,, Ta, 
50 •, TO fflm?Z&o tA±.<D&0\mm%<Dl:\ 
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mmmz&MtzK t *^*> e i\ o f d ma^sm 

[Olio] c©J$iT*Hu ^^y^ziKorctboym 

3 2 £0 F DMft^lfflSa 3 Ofllfc 

mfz <ox\ o f d umm m 5 o n©@ mm& 

mitlShZo t%t>%, OFDM{fPfg{ggK5 0© 

So 

[0 111] (®8©HJS<0»ffi) «l©fe5 
l ooiSMflWHRco^T, Hi 0*#8U8:ff&Rifl 
t* 0 ccilli, M*«2 3~l!#Jg2 5 

Rtf»#5l2 6 fcftjSf So m 1 0 ttZlOfcttOO F D 

<onmn, ^7 mmmmommr^o mi ok 

[0112] siojKreik rl^iclfiryrt, 
ovvummm, mryrt, ofdm{8*§§ 

tl^tl7yrt3 7, OFDM«i^ffS[l3 0, 7> 
ft5 1, OF DM{g^MStt5 0, MWS4 

2 3 fcfctf 5 0 F D MM#SSMSK©^ ^n7h IS^ 

jaas&jg^aa s-n^tu w a v f ft^?§£§§ 3 4 , r 

-*SSHS3 1. SffiN 1, WIS4 2, *i 

M3 3, ism7-vxjm&3 5, m\ym 
mm 3 8 , m&smm 3 6 Rmmm 3 9 k 

xssms 5 3 , aas 54, ye^asii 5 e 40 

RtfiaMMl6 0fc*fiS1-*. 

[0 1 1 3] tit, m$.m emmmmryT+R 
mmmryT-nt, znmmj yr+ 5 9 r 
tf9M7VTi- 4 0 tcftjsf s 0 m 1 0 c^-ro f dm 

mmmm3 oRtfo f Dummwms oxm$ 

ftflawtaHfcjiffltsii^fctt, 0 f dmi^ms 

R 3 0 £l«Jfc&i$U 0 F D MM#3<i&B 5 0 
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to 1 1 4] kii okTTst&oic, oFDwimmm 
S30(c(i, T-$mmu mnf-m-vyiiy's 

2, £fi{«3 3, /Wvvh£Qmm3 4. Mm 
l7-'Jx^ftS3 5, Ji««§3 6, 7yrt3 

7 , ^ynmwm 3 8 , mmsm 3 9 , sis 
7 yrt 4 0 , mm 4 1 Rmmmm 4 2 ^ «fc 

[0 1 1 5] tn., T~mm3 1, ^if»3 

3, ;wn>y«^^3 4, mw7-vxmm 

3 5, JS«S»Sfftlg3 6Rtf7>Tt3 7H:, *n^tl 
Nffl (m0 mboX^Zo "U, OFDMffiPfSfl 
SS50fc(i7>rt5 1, mm.m52, itB§7 

-uxgaftS5 3, n§g5 4, mmmss, *y 
5 y?ii«fe§§ 5 6 , mim 6 0 Rtsmr >r* 5 

[0116] ttc, ryj-tb i, mmmsiisz. 
m?-v xmm 5 3 mwm 5 4 a, znzm 
m mm »ot^s 0 ofdm#s§m£!3o 

t43^§«jtg«N 1 0 F DMfl^gffTgS 5 0 t4o 

Mi mm#>% ftftk itmrnvr y^tm tmm 

[0 117] r-^S»3 1 (1)~3 1 ODtt, *tl^' 

Aji2ft%T~mm*yy$Mzmt%fcib<Dm 

Mm &m£K PSK, QPSK, AS K&H©$SI 

mtzyyt^myuim&RXT-mm 3 

[0 118] l^i^ OF DM#5§SiiS»5 0 

t4 0*^tTOFDMfi^aSStB5 0*6«©U 

4 1 ©SULfc^ff/KP-y F{l^-©fit«fcl^^T, 
«ffl?nftfil«ft*^i: L (Nxn) ffl©SSRT** 

[0119] 1911^^+ 2 wmmnm 

4 2 ^fefcMfT^J^ffl^TT^^ yir;l/©/ci6©M 

T7-^g»3 1 (1)~3 1 (N)WJ-TSO F DM-> 
y$)V (Mi, Mi. ■ • •, Mi) ©#^©-9"7++ 'J 
7JS^ (mi, mi, ■ • •, mO ©^TfcO^TlulE 

[0 12 0] Nffl©^n>yFft^Ms3 4(l)~3 
4 (N)li s *n^nS^tSftSI5Ea©/^a y hm 

zmt&o ^ift@B3 3 (i)~3 3 ooc^n^n 

tt, MK-F#*i' y*Z7 3 2 ^effl^*n*o F DM* 
y^t, /Woy h^^fejg3 4(1)~3 4 00*^ 
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[0 12 1] IIi7- l JliK35(l)~35(l)0 
^ft^ftS, ^»M3 3 (1)~3 3 OOfrSHtfjStl 
8^fc#l/TjBBiGJ!7-UxSH» (I F FT) ®m 

mto n«d»M7- y xggigg 350-35 odk 

[0122] «ai7 - y xsaws 3 5 a)~ 3 5 00 © 
*ntfntf fn# 1 5 0 f d Mii§tt, mmk^Mi 3 6 10 

(1)~3 6 aO?*^KSfcJSSSg»Sft5= NflS© 

mwmmz 6 a)~3 6 aottt, mnmm 9^ 

mm 6 (1)~3 6 (N)©ttttfc«ll£ft/cNiI©7yT 
* 3 7 (l)~ 3 7 (N)fr f»] -OfteBHiMROO F D 

[0 12 3] 7>rt3 7(l)-3 7 00*»63Sfll«nfc 

N«ooFDMi§tt, sw±-ciinS3ft, ofdmm 

^SSfi 5 0 »0S^fcS&5{ftlf fcEIISttfcNfl 
©7>rt5 1 (1)~5 1 OlWtifllSfciSti*. 7 20 
>rt 5 1 (1)~ 5 1 (N)TSf82ft/cO F DMfil^li, 
WfftBi6»^ftlS5 2 (1)~5 2 (N)^loTH^® 

mn%o mmms 2 co~ 5 2 aota, 

[0 12 4] PMMI5 2 (1)~5 2 (N)fr5ffi/j£ 
ft£ 0 F D MWJ-U;, ?n?Wli7- 'J xg?g|gg 5 3 
(l)~5 3(N)fcA;b£ft, iSl7-'Jx^ (FFT) 

ara*s*nSo iffi§7-yx«§5 3 a)~5 300 

*«6ffl*«tiS0FDMS/y*/UOS^H:, ^ft^fftS 30 

«5 4 (D~5 4 aofcA^sne^ b^jtatasn 

[0 12 5] 01 0©OFDM#^tt>7rAfc£^ 
m 0 F D Mfg^gMSK 3 OttOfMTF*** >-b 
73 2©**fc<J;oTT#tf*ir>'fe>l'£ftSo OFD 
M©^S©SB 5 o fcfl*** y-fe^fci&ts&gff ft 
^©T\ OFD M{t*|§ffl§gB 5 0 ©*j£tf«*{fc2 
ft, «t^fc»J£ft£o 

[0 12 6] 5Mflffl6 Ot*, S5l7-yxl3M5 3 
(1)~ 5 3 00©waoffiAfr5SllfyUn7 h 40 

fi03^flr07>rf - 3 7 (1)~ 3 7 (N) £ NflMftfJ 
©7>rt5 1 (1)~5 1 Q0i:©&*«Hfi#£t>#fcfl 
iSt5 (NXN) h©#©5i®filBRtfffl 

©7\ SILft;Wo7 Hl#&l85iHl#*ffl^TlSB 
[0127] K17- 'J XgSUg 5 3 ©litfjfr ^«WJ? 50 
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nfeSf/UP7 hflt^oflw ur«o (n 
xn) ©«&muffl©irifg) as«i6oort«re 

S»2tU ^{87>rt5 9^tT«^fcLT0FD 
M{f^«gg3 0fcl€2ftS o ftfe> il©0MT-tt 
0 F DMfg^tSffl5 0«f«lfB?nftSi/Hn>y 

b«*oi»««o f vummmms o tcwsfc 

i6(;»i5 8, }MfB7yr7-5 9, 3H17>^*4 0 

[0 12 8] fl«.tf, 1^7yr7"5 9©ftt>D£7y 
rt-5 l*«ffltfc0, »S7^*4 0©fW>yt7 

9 fc^* ftsiff^jsaws 5 7 tommmmmm 4 

2 t LTO F DMfS^ISR3 0fBfc£l/fc£#Ha9 
©M^At<S4^t^S. ill 0 ©OF DM 

e^smsB 3 o m o f d uM^msm 5 0 ©±s 

[0 12 9] H9O0FDM®#eaSS/Xr^kBW 
fc, E3 1 0 ©0 F D Mffi^ftSK 3 0 0 F DM^ 

l^ftfcr-^M^&tfK»^n7 bmz&ry 

ft 3 7 (1)~ 3 7 OOfr &£fl| U OFD Mfil95UIS 
B5 0\$T-*mikX}>Wv Ym*0 F DM{|*f 
hbT7yr7-5 1 (1)~5 1 0DT?9fW*o 

[0 13 0] £/c, 0FDM{I^SSS3 Ofcfc^T 
fl&HTfcWr* y*L7 3 2 -er-#f§^©o F DMi> 
y#;V©^-9-7+-vy7fig^ (m», m 2 , 
m«) fcaSffWAi" 1 fc«J*U ^7yr^3 7(1)~3 
7 ODA^WJAi" ©«g? ft /c r- "^Sff f 
§o 7>r^5 1 (1)~5 1 0D"e9©«ft*e#KB» 
SmU^RfclfT^A,"' A«?ftTl^©T\ OF 
DMM^SMSB5 Otfe^m 7>ry-5 1 (1)~ 

5 1 (N)-e§lLfcff^P»r-^fl^ (mi, m<. • 

[0 1 3 1 ] ftft, OF DMffl^gfflgl5 0fc*5^T 
0ffi-r£®*^5*V flU^fcTO F DMM^MS»3 0 

»C43^T, (Pi. Pa, ' ' P 

©<fc9tc, HI 0©OFDM^&>XrA^, 0 
F D MM^SflSfi 5 0 WfiZO F D Mfg^iMfiSM 3 

o twtT§M/wn y bmmmmu o f d 

Mfi^lf8SB3 OiJTIiWiKofcgfi/Way hf; 
#©«* (S{ffife"Rt>'fiffl) tS-^>T3S!fT?"J*#«) 

[0 13 2] C©J;afc, HI 0©OFDMff^f3iy 

t^o f DMff^sft^H5 o«icjs«-rs^B*% 

V\ LfdbT, OFDMfI^f8SE5 0iiJ©{8^ffi 
W«lfc£ftSo t4t>"5, 0FDMfM8i5 
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o m&mmt^mnmimmtfnmz><DX\ m 
TLimmmz o f d ummms. 5 o mmzm 

[0133] (Mwmmm) #fc, *%w<d&o 
i-ooy'Mmmm^-o^x, hi i*imi>it&t>mi 
f5o loih^ mm 1 Rtfn*a 2 7 -mm 2 

9 fcftjSf 5„ 0 1 1 ftC O^lOO F DM£€fi3a&-> 
8©^*<0®8lO^tW?fe5. 01 Hcfct^T, HI 10 

[0134] mmi mMryv-r, 

OFDMi^iSI, §{t77rt, OFDMff^S 
tlZtVTVri- 3 7, OFDMfl^fISB3 0, 77 

r t 5 1 , 0 f d ummm 5 0 , wmmm 4 

2M>1»7SM^7-fe5 3 2 fcfcffStSo 3:7c, f|5j< 
£ 2 7 fc fc# 5 0 F D Um^M.m<D)U a 7 F {I5f 

-mm, mmy-vx.mm, mmmm 
m ii7-ux»m 20 

asm igp^fi^a&tfigfiat x-r 7-/PK 
s±, »?^7 1, mmy-v 

x«S8 2, ®mmm8 3, 52, ©17- ui 

»§5 3, «§5 4, 19388815 5 fttflflSX^ 
7f8 6 fcM/S U OF D MfB^fit8K©x-7 & m 

m s^fflsasssssm sas7-uxg»m 
xsmmmM 7 ^-isft, znzhT-zmm 3 

1. Mm$tm%7l, iaS7-'Jxg»7 2, 7^ 30 

0 x^ftffi 3 5 , Rtt»ii 3 6 StfftWX-/' 7 * 7 

[0 1 3 5] m 1 1 0 F DMH^ejIv'XtA 
ft, H 1 0 ©7Xri^lBl1tfc 0 F D Mfft^fBSB 3 

ostfo f DMfi^-gfis«5 0T«?nri/^o a 

*5, C © 0 F D Mfl^fEiM^XrA^Sbftafl* if fc 
Iffl-rS^ta, 0 F DMfg^fgfi3 O^Siftlf 

Wds« u o f d Mffl^sflgg 5 o m mmm 
mm.\mmtm^m^\ 40 

[0 13 6] £7c, 01 lOOFDMM^fiSS^Xri* 
{C&^Tft, 0FDMfl*aMWat3 0RtfOFDMft 

Jtsfflsn 5 o m tiztiwm t m t t*h-©7 > 

ftSfflffl U 266*- K F fc mftmz «fc 

If &5TDD (Time Division Duplex) ^mffifc 
bfr>Xfi.a!£lTl/^„ ?6fc, Hi 1O0FD 

M##ess/xrA?ti, /uc7 himzmtm 
[o 1 3 7] 0 1 1 icasf j^c o f Dummm 

H5 0{cft77rt 5 1, JiSStM§5 2, 83*7- 50 
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77if^-?M5 6, /<-fny 1, ftg 

^ 5 >?3g£8 8 4 , 8 5 fttf SJgX'f 7 

8 6*Mit>oTt,^o 

[0138] tit, ryf-i-5 1, rmm&msz, 
isa7-yxgssig5 3. si§§5 4, /^n^n^ 

«£88 1. Sj§i8*7-UxgJftS8 2, flidK^KSI 
8 3Rtf«SX>fy^8 6tt, ^ft^tlNffl (*S) ^ 
ffifooTt^o -73. HI l©0FDMffi«tSR3 
0 tcft-r-7g» 3 1 , MttTif 7-fe7 3 2 , rS 
3!7-Dx^g|gg3 5, S»^£§§3 6, ryft 
3 7, #-Y57^W5g£gf3 8, Sg|3M£3 9, H 
fM5»gg7 1, iftl7-'Jx^|§7 2, 

mmmi 3, «t9jtp»7 4 &tf«s 7^-7^7 5 

[0 13 9] *tz, T-Zmmz 1, «®^7-'Jx 
^MS3 5, S«^«3 6, 77rt3 7, JS« 
S8IS7 1. rSl7-Ux^«7 2&tf«X-Y-yf- 
7 514, WfftNffl (IS) »^TI/^„ OFD 
MM^jMfiSH 3 0 £fcnt§«S*SN 1 0 F DM© 
^SffirSrl 5 0 (cWSHdOSKRN £im-~T*&%> 0 

[0 1 4 0] 0 f DMmmms oicmtmmi 
^H5 2, «a7-uxaass5 3, ng§5 4, )§ 

a, hi ovmtzmtmmmmrctoymm 

[0 14 1] NfflO/Wny hmmm 1 (D~8 

mtit%o sai7-y xs»s8 2 co-s 2 od 

ft, fti?ti/Wn7 MiJ§8£g8 1 (l)~8 1 OOfr 
6fti*«n*/Wny h^t»UTj»7-'JxEftai 
«SS^o Sliffi7-Ux^i§8 2(1)~8 2 00IC 
ft, i/V*fr#4$y9fflc.m8 4A^«ji©-77#7l/ 
7^57^©fl^4A?»n§o 
[0 14 2] jaigiMg§8 3(l)~8 3(N)ft, iS5iffi 
7-'JxfM8 2(1)~8 2(N)fr60FDMfiPt£L 

•T5o )a«^»8 3(l)~8 3(K)i<:ft, 

5 5^^«aoBaBa8S#4i^A5n*o for, a 

«t«8 3 (1)~ 8 3 (N)©, l B7Jfcan§N^©/^ 

-fay hsmmvmmmacK&c nmmms 

ft, OFD Mm%m& 5 0 A^fg^E- F §B| 
fc, ^n j ftl«SX^7^8 6(l)~8 6(N)^loT7 
7-rt5 1 (1)~5 1 (N)^6^flSn§ 0 
[0 14 3] «HKiIgP8 5 ft, 0 F DM@4§j£€£ff 
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3 o t o f d urn sfiSB 5 o t mmmmm 

9JU 0 F D Mftf&RSII 5 0 tfSHg*- FjWMte 

- FMaSCTNffl(DWIIX^7^8 6 (1)~8 6 (N)© 

0 F DMI1W8SS3 OiCfetf£ 
f-M«3 1, MB-W^^7 3 2, ,iM7 

- y xg«§§ 3 5 , mmmm 3 6, * ^ 5 y?m 

?S£g§3 8&t»fg}8§§3 9 fco^T(4, H 1 0 ©M 
jSt SgfH £ ft OT C ft P. ©iifiMWg 

[0 14 4] 77r^3 7(1)~3 7 007?S^«nfef 10 
*|{4, 0 F D Mfif*§£{Igfi 3 0 /WK— F©Bf fc, 
5(l)~7 5 00*^tTJHHSjHMI7 

[0 14 5] 9J«Sfl»»7 4(4, OF DMfiPt&M&H 

3 o t o f DMd^#SH5 o tcBonittBfcH 

jffl U 0 F D Mfi^lfiSS 3 0 F/b^M* 
-F^tjSCTNfflO^gX-f 7f"7 5(1)~7 5(N)© 

»*5 0 Mmmm 1 aw i (tM4, 

ZftZtvryrt 3 7 (1)~ 3 7 (N)t?^2tl»>- 

mcmmtmt&o wmmmi 1 cn~7 1 aoic 

[0 14 6] Ka7-UxS«8g7 2(l)~7 2 0Dtt, 
E«S3aft8&7 1 (1)~7 1 (N)frP>lii7J2tl£0FDM 

ft ^ LTSfi snfc/w p -y hmmzmy- u xg 

«*arfo bfctfoT, al7-Uxt«7 2(1)~ 
7 2 (N)©ftt73£f4, W?ft77rt 3 7 (1)~3 7 

oo - eaia*tifc'Wn 7 f<i^^7+^ y 70m 
m^mftxmft% 0 30 

[0 14 7] M7-Ux^i§7 2(1)~7 2Q0fc 

(4, 9ilft*^foy Hl^fcfcDBrrfcftle:*^ s 

yymwm 1 3 ^ ^icv'^w 5 ^©i 
fmeti*. iff3»JSds»4 2a, ffiS7- y x^ 

SH87 2 (1)~7 2 (N)fr5atfj£ft£#*tfc8c>VT, 

[0 1 4 8] H 1 1 ©0 F DM@3&il&K3 0 
0 F D Mft^lSSg 5 0 OifiaHfrOffftfc-^ 40 

•ciaitiiwrso o f dmh^! SS3 o sc^t 

B, SiLft/Woy h^fc3S^T^*J8d¥SS4 
2 tf&lWir U 7©f5l«<Dff^A, CD^iJA," 1 
fcSOFfSo ^bT, MB : f#^7-b'7 3 2t4T-* 
Ms 3 1 (1)~3 1 (S)fr£fflft2tt3r--*#J§0£ 
•9-7^-vU7^ v (mi, nu, • • •, m«) fcftb 

t, wmrnmt 2fr?>kti-zftz>mmA,' 1 m 

IN" So 

[0 14 9] *«T»+ir>-fe7 3 2*»6tH*«h*g 
^14, mW7-V xlESIgg 3 5 (1)~ 3 5 (N)TjM7- 50 
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'J x^ftDfflSfcffiSn, 0 F I)M{|i>t UTII'Jj^tl 
5o Cft£>©0FDM#S|(4, S«^«3 6(l)~ 
3 6 (H)T?J^S»tM»»SaRSn, t;jtx^7^ 
7 5(1)~7 5(N)£/VbT77rt3 7(l)~3 7(N)fr 
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